Acute effect of simultaneous administration of tryptophan and ethanol on serotonin metabolites in the locus coeruleus in rats.
Using the microdialysis method, we investigated whether the levels of serotonin (5-hydroxytryptamine, 5-HT) and its metabolites, 5-hydroxyindoleacetic acid (5-HIAA) and 5-hydroxytryptophol (5-HTPL), in the locus coeruleus are influenced by tryptophan alone or simultaneous administration of tryptophan and ethanol. Tryptophan (50 mg/kg, i.p.) led to a significant increase in the levels of 5-HIAA, but not 5-HT in the locus coeruleus. However, ethanol (1.25 g/kg) had no effect on the levels of 5-HT and its metabolites. Combined administration of tryptophan and ethanol caused very marked increases in 5-HIAA and 5-HTPL levels in the locus coeruleus. A time lag in the increased 5-HIAA levels between tryptophan alone and tryptophan plus ethanol was observed. Moreover, 5-HIAA levels in the locus coeruleus induced by tryptophan were abolished by microinjection of 5,7-dihydroxytryptamine (150 microg/4 microl) into the dorsal raphe nucleus. Judging from the present results, the serotonergic afferents to the locus coeruleus may originate for about 20-30% from cell bodies located in the dorsal raphe nucleus. Teeth-chattering was significantly detected in the tryptophan plus ethanol-treated rats when compared with the tryptophan-treated rats, but not in the saline-treated controls. These results may suggest that the increased levels of 5-HIAA and 5-HTPL in the locus coeruleus induced by tryptophan are potentiated by ethanol, and that these levels are partly responsible for behavioral activation.